The nectar content and disc flower corolla length are the two most important parameters of attractiveness to pollinators in sunflower. The phenotypic and genotypic variability of these two traits was studied in four commercially important hybrids and their parental components in a trial with three fertilizer doses over two years. The results showed that, looking at individual genotypes, the variability of disc flower corolla length was affected the most by year (85.38-97.46%). As the study years were extremely different, the phenotypic variance of the hybrids and parental components was calculated for each year separately. In such conditions, looking at all of the crossing combinations, the largest contribution to phenotypic variance of the corolla length was that of genotype: 57.27-61.11% . A similar situation was observed for the phenotypic variability of nectar content, where genotype also had the largest influence, namely 39. 
INTRODUCTION
Sunflower seed yields depend to a large extent on the presence of pollinators. Since the sunflower is a melliferous plant, the ability of sunflower lines and hybrids to attract insects is a highly important character. This attractiveness is connected with the following characteristics of the inflorescence: color, size and number of ray flowers; disc flower length, disc flower corolla length, and color of the stigma. MONTILLA et al. (1988) has shown that flower morphology is a very important factor in attracting bees and, hence, in hybrid seed production itself. BAILEZ and BEDASCARRASBURE (1988) have found different levels of attractiveness in CMS lines (different genotypes). The authors reported a negative correlation between bee visits and disc flower corolla length. In a study of attractiveness of different sunflower genotypes (hybrids and their parental components), MIKLIČ (1994) found significant differences among the genotypes as well as large influence of climatic factors on bee visits.
In recent years, attractiveness characters have been studied from the point of view of genotype, fertilizer application and microclimate effects in Novi Sad lines and hybrids of sunflower (MIKLIČ et al., 2002; MIKLIČ et al., 2003) . The objective of the present paper was to investigate phenotypic and genotypic variability for the major attractiveness traits, disc flower corolla length and nectar content, in four commercially important sunflower hybrids and their parental components.
MATERIALS AND METHODS
The study materials consisted of four widely used commercial sunflower hybrids (NS-H-45, NS-H-111, NS-H-702 and VELJA) and their parental components (four male-fertile inbreds and three restorers) and were grown in a stationary trial established at Rimski Šančevi in 1966, which studies the effects of different fertilization treatments on maize, wheat, sunflower and sugar beet. Over a two-year period during 2000, 2001 and 2002 , the sunflower hybrids and their parental lines were analyzed under three different fertilization treatments for disc flower corolla length (30 flowers per plant, three plants per treatment) and nectar content (20 flowers per plant, 3-5 plants per treatment). The former trait was measured using millimeter paper and the latter by the microcapillary technique. The measurements were carried out at flowering, the results were statistically processed using the MSTAT program, and analysis of variance, LSD and Duncan's test were performed. The values of components of variance were calculated according to SVAB (1973) .
RESULTS AND DISCUSSIONS
Looking at all treatments and both study years, the mean values of disc flower corolla length in the genotypes ranged between 7.4 mm (Ha-26B) and 10.12 mm (CMS-3-8B). Significant differences were observed among the genotypes with respect to the means of this trait; based on Duncan's test, they were divided into 10 different groups, with one to three genotypes per group at 0.05 significance level.
The nectar content means for all the genotypes and treatments and both years ranged from 2.37 mg/20 flowers (RHA-R-PL-2/1) to 14.4 mg/20 flowers (Ha-98B). Most of the genotypes differed significantly with regard to this trait and were classified into seven groups, with one to three genotypes per group at 0.05 significance level. Looking at the genotypes individually, the variability of disc flower corolla length was affected the most by year (85.38 and 97.46%). Because the two study years were drastically different, phenotypic and genotypic variances of the hybrids and lines were calculated for each year separately.
Components of variance for disc flower corolla length -In the hybrid NS-H-45, the greatest effect on this trait in both years was that of genotype (57.27 and 61.11%). Fertilizer rate effects in the first year and genotype x fertilizer rate interaction in the second were also highly significant (Table 1) . In NS-H-111, genotype made the largest contribution to phenotypic variability of disc flower corolla length in the second year of study (73.17%), while in the first the largest contribution was that of genotype x fertilizer rate interaction (55.01%) ( Table 2) .
In NS-H-702 and VELJA, the components of variance indicated highly significant genotype effects on this trait in both study years (96.74 and 97.20%; 64.51 and 84.84%) (Table 3 and 4) . In the latter hybrid, fertilizer rate in the first year and genotype x fertilizer rate interaction in the second had significant influence as well. Components of variance for nectar content -In all four hybrids, genotype effects had in most cases the strongest influence on the expression of nectar content in both years.
In NS-H-45, genotype contribution to total variance of nectar content was 39.77 and 48.25%. Genotype x fertilizer rate interaction also had a highly significant effect on this trait in the second year of study (47.84%) ( Table 5 ).
The largest genotype contribution to total phenotypic variance of nectar content was recorded in NS-H-111 in both study years (62.13 and 94.96%)( Table  6 ). The calculated values of nectar content variance components indicated the largest genotype contribution in NS-H-702 (31.97 and 72.36%) ( Table 7) as well as VELJA (39.06 and 42.51%) ( Table 8 ). In the former hybrid, genotype x fertilizer rate interaction was also highly significant (46.61%) ( Table 7) . The same was true of VELJA (21.26%), but only in the second year (Table 8) .
According to the results on phenotypic and genotypic variability of disc flower corolla length and nectar content, the expression of the two attractiveness parameters was affected the most by genotype in both years and in all of the geno-types. These two traits, therefore, can be said to be genetically stable, which will come useful in future breeding programs. Similar results on genotype effects on disc flower corolla length have been obtained by BAILEZ and BEDASCARRASBURE (1988) , MIKLIČ (1994), and JOKSIMOVIĆ et al. (1996) , but all these authors also report significant effects of environmental factors on attractiveness parameters in sunflower. ATLAGIĆ et al. (1996) studied a group of sunflower inbreds (sterile, fertile analogues and restorer lines) and found them to be different in terms of variability of disc flower length and disc flower corolla length. Studying the same materials, JOKSIMOVIĆ et al. (1996) demonstrated the largest effect of genotype on disc flower length and disc flower corolla length.
In the present paper, besides the greatest influence of genotype on the attractiveness parameters studied, a significant effect of genotype x fertilizer rate interaction and a slight effect of fertilizer rate alone were also recorded, although only in individual study years. In their study of nectar production of different sunflower hybrids at different locations in Hungary from the point of view of bee visits, BUJÁKI and HORVÁTH (2000) found significant differences among the hybrids but also reported stability of the character concerned and considerable influence of environmental conditions and mineral fertilizers on the traits studied.
CONCLUSION
Our results on phenotypic and genotypic variability of disc flower corolla length andnectar content showed that genotype had the largest effect on the expression of these traits in both study years. Based on these findings, we can conclude that these traits are genetically stable, which will facilitate our work in further sunflower breeding programs. 
